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Adulthooda b s t r a c t
Age and gender differences across the lifespan in dark personality features could provide hints regarding
these features’ functions. We measured manipulation, callous affect, and egocentricity using the Dirty
Dozen and their links with agreeableness in a pooled cross-sectional dataset (N = 4292) and a longitudinal
dataset (N = 325). Age trends for all dark personality features were progressive through adolescence, but
negative through adulthood. Men scored higher than women, but the gender gap varied with age. Trends
for agreeableness partly mirrored these trends and changes in dark personality features and agreeable-
ness were correlated. Results are discussed in light of the maturity principle of personality, gender role
socialization processes, and issues regarding incremental validity of dark personality over traditional
antagonism measures.
 2020 The Authors. Published by Elsevier Inc. This is an open access article under theCCBY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Since the turn of the century, a large number of studies started
examining dark personality features in the general population.
These features typically reflect tendencies towards self-
promotion and callous and manipulative interpersonal behavior
(Paulhus & Williams, 2002). Over the last decade, studies linked
such features to a wide array of outcomes variables, including
workplace behavior, antisocial behavior, and mating behavior (for
a review, see Furnham, Richards, & Paulhus, 2013). In this field of
research, there is evidence for gender differences (with higher val-
ues for men), but these have often not been assessed while
accounting for measurement issues. Furthermore, age differences
have received much less attention compared to age differences in
Big Five personality features. Proper measurement of gender differ-
ences in dark features as well as zooming in on age differences and
interactions between gender and age differences would contribute
to a better understanding of the normative expressions of narcis-
sism (e.g., egocentrism), Machiavellianism (e.g., manipulation),
and psychopathy (e.g., callous affect). In this study we employed
data on 4292 individuals with an age range from 11 to 77 years
to explore gender and age differences in dark personality features.1.1. The Dirty Dozen as a measure of dark personality
Several measures have been developed to capture dark person-
ality features. Many of these measures sought to capture the
so-called Dark Triad, which consists of the interrelated features
of narcissism, Machiavellianism, and psychopathy. These features
have traditionally been assessed with separate measures, but after
2010 several measures were developed to assess the whole Dark
Triad. Among the most frequently used of these is the Dirty Dozen
(Jonason & Webster, 2010). The Dirty Dozen scales are internally
consistent, its items function well, and its intended factor structure
has been confirmed in several studies (e.g., Chiorri, Garofalo, &
Velotti, 2017; Czarna, Jonason, Dufner, & Kossowska, 2016;
Jonason & Webster, 2010; Klimstra, Sijtsema, Henrichs, & Cima,
2014; Webster & Jonason, 2013). Typically, the three scales are
considered separately, but various studies also consider a general
Dirty Dozen factor, modeled by means of a bifactor model
(Czarna et al., 2016) or a hierarchical model (Jonason & Webster,
2010). However, bifactor models have been criticized for various
reasons, including the general factor being uninterpretable and
the superior fit being a symptom of overfitting (e.g., Bonifay,
Lane, & Reise, 2017). Hierarchical models also come with problems.
Specifically, the higher-order factor removes meaningful variance
from the lower-order dimensions (e.g., the subscales), because
the empirical overlap between these dimensions is modelled into
the higher-order factor. Recent research using the Dirty Dozen
measure suggested that working with residualized constructs can
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to be non-replicable (Vize, Collison, Miller, & Lynam, in press A).
Thus, a three-factor structure likely provides the most valid repre-
sentation of the Dirty Dozen. Still, a general factor onto which all
items load could be of interest for examining whether constructs
such as agreeableness-antagonism are indeed at the core of the
Dirty Dozen (e.g., Lynam & Miller, 2019).
In the present manuscript we set out to use the Dirty Dozen as a
measure of the broader Dark Triad features. However, anonymous
peer reviews and literature pointing to the limitations of the Dirty
Dozen (e.g., Maples, Lamkin, & Miller, 2014; Muris, Merckelbach,
Otgaar, & Meijer, 2017; Vize, Lynam, Collison, & Miller, 2018)
caused us to change our focus. Specifically, there is a growing num-
ber of studies pointing out that the Dirty Dozen only covers a lim-
ited part of each of the broader Dark Triad features which are
multidimensional in themselves. For example, one way to subdi-
vide narcissism is to distinguish rivalry and admiration (Back
et al., 2013). Consequently, few researchers would consider narcis-
sism to be a unidimensional construct. Similarly, psychopathy con-
sists of multiple components (e.g., Miller et al., 2012). In addition,
Machiavellianism and psychopathy are not particularly separable,
especially not with brief Dark Triad measures (Maples, Lamkin, &
Miller, 2014; Miller, Hyatt, Maples-Keller, Carter, & Lynam,
2017). Therefore, brief measures of the Dark Triad, such as the
12-item Dirty Dozen (Jonason & Webster, 2010) can be criticized
for not measuring narcissism, Machiavellianism, and psychopathy,
but related constructs (e.g., Muris et al., 2017).
Hence, the Dirty Dozen scales are likely best interpreted as
proxy measures of antagonistic personality dimensions that are
narrower than broad dimensions such as the Dark Triad. Thus,
the scales’ bandwidth may be more or less similar to scales from
measures such as the Self-Report Psychopathy Scale (e.g.,
Neumann, Hare, & Pardini, 2014). To further illustrate this point,
we listed the items in Table 1.
Table 1 shows that some reference to manipulation or a partic-
ular manipulation strategy is made in 3 of the 4 items intended to
measure Machiavellianism (items 1, 2, and 3). Therefore, theseTable 1
Dirty dozen items.





1. I tend to manipulate others to
get my way.
Manipulativeness Machiavellianism
2. I have used deceit or lied to
get my way.
Manipulativeness Machiavellianism
3. I have used flattery to get my
way.
Manipulativeness Machiavellianism
4. I tend to exploit others
towards my own end.
Manipulativeness Machiavellianism
5. I tend to lack remorse. Callous Affect Psychopathy
6. I tend to be unconcerned with
the morality of my actions.
Callous Affect Psychopathy
7. I tend to be callous or
insensitive.
Callous Affect Psychopathy
8. I tend to be cynical. Callous Affect Psychopathy
9. I tend to want others to
admire me.
Egocentricity Narcissism
10. I tend to want others to pay
attention to me.
Egocentricity Narcissism
11. I tend to seek prestige of
status.
Egocentricity Narcissism
12. I tend to expect special favors
from others.
Egocentricity Narcissism
Note. We administered the Dutch-language items in all samples, but provide their
English-language equivalents (Jonason & Webster, 2010) as the Dutch-language
items are likely uninterpretable for a majority of readers. The Dutch-language items
are provided in the Supplementary Material, Section 1.items can be regarded as indicators of interpersonal tactics
(Muris et al., 2017). The fourth item has been described as an indi-
cator of disregard for conventional morality (Muris et al., 2017),
but is also associated with a goal linked to malevolent manipula-
tion: exploitation. Given that Machiavellianism scales such as the
Mach-IV tend to cover a variety of content (e.g., Rauthmann,
2013), a scale with a focus limited to manipulation is therefore bet-
ter described as a manipulation scale rather than a Machiavellian-
ism scale. All four items that were intended to assess psychopathy
have been described as indicators of callous affect (Muris et al.,
2017). Other psychopathy-relevant content, such as disturbed
interpersonal and lifestyle features, and antisocial behavior (e.g.,
Neumann et al., 2014), are not covered with these items. The items
that were intended to assess narcissism all focus on exhibitionism,
superiority/grandiosity, and entitlement (Muris et al., 2017). Nar-
cissism features reflecting rivalry (e.g., Back et al., 2013) or leader-
ship (e.g., Wetzel et al., 2017) are not assessed with these items
and thus egocentricity seems the common denominator among
the current items. Therefore, previous research and an inspection
of the items strongly suggest that the Dirty Dozen scales are more
accurately described as measures of egocentricity (i.e., desire for
others’ attention and recognition), callous affect, and manipulation
(e.g., Maples et al., 2014; Muris et al., 2017; Vize et al., 2018).
There is a large literature examining the correlates of the Dirty
Dozen’s scales, which include impulsivity, antisocial behavior,
mating behavior, and dimensions of major personality models
(Vize et al., 2018). For example, honesty-humility, as represented
in the HEXACO model, is strongly related to all three Dirty Dozen
scales (Muris et al., 2017). A meta-analysis on studies using the
big five suggests that the Dirty Dozen narcissism scale (i.e., egocen-
tricity) is a combination of high extraversion and (to a lesser
extent) high neuroticism with low agreeableness (Vize et al.,
2018). Both the psychopathy (i.e., callous affect) and Machiavel-
lianism (i.e., manipulation) scales appear to combine low agree-
ableness and conscientiousness (with small differences between
the two in their associations with other personality features).
Based on these findings, one could argue that broad features
covered by the HEXACO and big five models already cover the con-
tent of the Dirty Dozen measure, making the Dirty Dozen scales
redundant. Especially the agreeableness-antagonism dimension
has been pointed to as a potential candidate sufficiently capturing
a large share of the variance of particular dark features such as psy-
chopathy (Sherman, Lynam, & Heyde, 2014) and broader collec-
tions of dark features such as the Dark Triad (Lynam & Miller,
2019). Specifically, out of the Big Five and HEXACO, agreeableness
and honesty-humility are strongly associated with the shared vari-
ance among dark features captured with the Dirty Dozen (Vize,
Collison, Miller, & Lynam, in press B). However, these associations
pertain to the shared variance among all Dirty Dozen scales. There-
fore, one could argue that the Dirty Dozen scales offer specific
facet-level operationalizations of egocentric, callous, and manipu-
lative antagonistic tendencies.
The current paper aims to contribute to this discussion by
examining gender differences, age trends, and gender by age inter-
actions of the Dirty Dozen scales. We directly compare these to age
trends of the most likely Big Five feature for explaining their vari-
ance: agreeableness. If gender and age trends of the Dirty Dozen
scales differ from those of agreeableness, this would suggest that
measures of dark personality dimensions may have added value
compared to only considering agreeableness.
1.2. Gender differences
One frequently examined question regarding Dirty Dozen scales
is the existence of gender differences in the features they repre-
sent. Next to gender differences in big five personality features
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arguments to expect gender differences. First, callous affect and
manipulation are directly related to antisocial personality disorder
(ASPD; American Psychiatric Association, 2013; Few, Lynam,
Maples, MacKillop, & Miller, 2015), which is more prevalent in
men than in women (Oltmanns & Power, 2012). Gender differences
in the prevalence of narcissistic personality disorder (NPD), of
which egocentricity is a key aspect, are less clear (Oltmanns &
Powers, 2012). However, a meta-analysis found clear evidence
for higher narcissism scores among men than women in a non-
clinical sample (Grijalva et al., 2015). This suggests that men might
also exhibit higher levels of egocentricity when compared to
women.
Second, evolutionary theory predicts gender differences in dark
personality features because they associate with measures reflect-
ing short-term mating strategies and having more sex partners
(Jonason, Li, Webster, & Schmitt, 2009; Dufner, Rauthmann,
Czarna, & Denissen, 2013). Short-term mating strategies were on
average more costly for women than for men, thus a more restric-
tive mating strategy would be relatively more adaptive for women
(Schmitt, Realo, Voracek, & Allik, 2008), everything else equal. As
features related to a short-term strategy may have evolved accord-
ingly, we expect women to have lower Dirty Dozen scale scores
than men.
Third, theories on gender role socialization may explain why
men would score higher on dark features than women (e.g., West
& Zimmerman, 1987). Gender roles are socialized from childhood
onwards (Fagot, Hagan, Leinbach, & Kronsberg, 1985), for example
dampening boys’ initial emotional expressivity (Rydell, Berli, &
Bohlin, 2003). Cultural norms also suppress the expression of
assertive action and outward expression of anger more in women
than in men (Chaplin, 2015; Chaplin & Aldao, 2013). Narcissism
features such as egocentricity have been linked to the masculine
stereotype (Grijalva et al., 2015), much like callous affect also
reflects a stereotypical masculine tendency. This could potentially
lead to gender differences in egocentricity and callous affect. For
manipulation, stereotypes seem to imply that women do this at
least as much as men do (e.g., Björkqvist, Lagerspetz, &
Kaukiainen, 1992), although sex differences in physical strength
may stimulate women to engage in more emotional and verbal,
rather than physical manipulation strategies. This suggests no gen-
der differences in manipulation. These gender role socialization
theories have been challenged based on cross-cultural evidence
suggesting that gender differences in personality tend to be larger
rather than smaller in more gender-equal societies (Schmitt, Long,
McPhearson, O’Brien, Remmert, & Shah, 2017). Nonetheless, our
views align with those of scholars opposing reductionist views
suggesting splits of nature versus nurture, genetic versus environ-
mental effects, or in this case evolutionary versus socialization
effects (e.g., Lerner & Overton, 2017). Thus, we assume that both
socialization and evolutionary factors co-act to produce gender
differences.
Meta-analytic empirical evidence suggests that men tend to
score higher than women on all Dirty Dozen scales (Muris et al.,
2017). Research also typically suggests that gender differences
are larger for callous affect and other psychopathy-related scales
than for Machiavellianism- and narcissism-related scales (Muris
et al., 2017; Schmitt, Long, McPhearson, & O’brien, K., Remmert,
B., & Shah, S. H. , 2017). However, appropriate statistical consider-
ations, such as establishing measurement invariance before con-
ducting gender comparisons (van de Schoot, Lugtig, & Hox, 2012)
typically are not accounted for in gender comparisons on the Dirty
Dozen scales (for exceptions, see Chiorri et al., 2017; Klimstra et al.,
2014). Furthermore, it remains unclear whether the gender gap is
equal in all age groups because age differences are rarely consid-
ered, even though such effects may partly explain differencesbetween studies. Reviews and meta-analyses on the Dark Triad
and Dirty Dozen, for example, do not even mention age as a vari-
able of interest. In addition, most studies on the Dirty Dozen only
included young adults (e.g., college students and/or young work-
ers; Jonason & Webster, 2010; Czarna et al., 2016), who may differ
in many ways from adolescents and late adults (cf. Roberts,
Walton, & Viechtbauer, 2006). To provide an appropriate back-
ground for understanding what age-related differences in the mag-
nitude of gender differences may look like, mean-level age trends
need to be discussed first.
1.3. Age differences
Research specifically focusing on age trends in dark features is
rare, as we found no studies examining age trends from adoles-
cence through adulthood. However, there are strong external indi-
cations for mean-level differences in these features. For example,
the Dirty Dozen scales are linked to the big five (Vize et al.,
2018) and HEXACO scales (Muris et al., 2017). These models show
decreases in maturity-related features, such as agreeableness, con-
scientiousness, and honesty-humility in early adolescence and
increases in those features from middle or late adolescence into
adulthood (e.g., Ashton & Lee, 2016; Denissen, Van Aken, Penke,
& Wood, 2013; Roberts et al., 2006; Soto, John, Gosling, & Potter,
2011). There are negative links of agreeableness, conscientious-
ness, and honesty-humility with dark features (Muris et al.,
2017; Vize et al., 2018). Low honesty-humility has been inter-
preted as the tendency to actively exploit others (Ashton & Lee,
2007), which is something it shares with the Dirty Dozen scales.
This would suggest that mean-levels of these features increase
during early adolescence and plateau or even a decrease after mid-
dle adolescence and through adulthood.
Hence, generalizing from age correlates of dimensions in major
personality models, the prediction can be derived that mean-levels
of the Dirty Dozen scales will be positively associated with age in
adolescence, but negatively in adulthood. There is empirical sup-
port for the latter part of this hypothesis, as one study showed
lower Dirty Dozen scale means in older employees (aged 50–59)
compared to younger employees (aged 25–34) (Spurk & Hirschi,
2018), and other studies found a negative association of age with
Dirty Dozen scales in adult samples (Barelds, 2016; Craker &
March 2016; Fox & Rooney, 2015). However, we are unaware of
studies on the association of age with the Dirty Dozen that consid-
ers a broader age range to allow for non-linear age trends or stud-
ies directly comparing age trends in the Dirty Dozen to those in
relevant related dimensions, such as agreeableness. In addition,
only one of the aforementioned studies (Spurk & Hirschi, 2018)
examined measurement invariance between age groups.
Of the studies that examined associations between age and the
Dirty Dozen scales, none seemed to examine another possibility:
Moderation of gender differences by age. Age-related changes in
the gender gap for the Dirty Dozen scales are likely for several rea-
sons. First, the gender intensification hypothesis postulates
increasing gender differences throughout adolescence, but it has
received mixed support (Steensma, Kreukels, de Vries, & Cohen-
Kettenis, 2013). Soto et al. (2011) only found gender differences
in the big five personality features from late childhood and early
adolescence onwards, suggesting that gender differences in per-
sonality emerge over adolescence. We expect gender differences
in the Dirty Dozen scales also to be increasingly larger the older
the adolescents are. During middle adulthood gender roles may
stabilize or even intensify, but later in life and especially after
retirement, men typically also take on more caring and stereotyp-
ically feminine roles (Arber, Davidson, & Ginn, 2003). In line with
this hypothesis, the gender gap in big five features tends to be
smaller in older adults (Soto et al., 2011), which also suggests a
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narcissism constructs, a meta-analysis suggested stable gender dif-
ferences (Grijalva et al., 2015). However, their estimate was virtu-
ally restricted to student samples, and gender differences were
predicted with average participant age rather than individual par-
ticipant age, which is rather crude. We are unaware of research
examining the gender gap in manipulation and callous affect
across the life course. To fill this gap in the literature on age and
gender differences in the Dirty Dozen scales, we conducted two
studies.
2. Study 1: Cross-sectional age trends
Study 1 had two aims: to examine (a) gender differences in dif-
ferent age groups and (b) mean-level age trends in different gender
groups. In all of our analyses, we also examined whether gender
differences and mean-level age trends in the Dirty Dozen scales
resembled those observed in agreeableness. For this purpose, we
ran a large scale cross-sectional data pooling study (N = 4292,
k = 12) with an age range from 11 to 77 years. All participants were
drawn from Dutch-speaking populations and divided into six age
cohorts: early adolescence (ages 11–13 years), middle adolescence
(ages 14–16 years), late adolescence (ages 17–18 years), young
adulthood (ages 19–30 years), middle adulthood (ages 31–
54 years), and late adulthood (ages 55–77 years). Although cutoffs
are always arbitrary and there is no full uniformity of categoriza-
tions in the literature, the age groups we used do represent com-
monly distinguished developmental stages in adolescence (e.g.,
Flanagan & Stout, 2010) and adulthood (e.g., Ebner, Freund, &
Baltes, 2006). We made some alterations (i.e., we defined late
adulthood as starting at age 55 rather than 60) to have sufficiently
large groups to run age comparisons.
First, we examined mean-level gender differences in each age
group via latent means to partly account for potential gender dif-










1 165 57.0 14–18 16.08 (0.74) Online
2 202 68.3 14–19 16.65 (0.81) Paper-and
3 236 78.0 18–67 30.14 (12.74) Online
4 220 54.5 14–23 16.54 (1.22) Paper-and
5 369 68.6 15–57 30.96 (15.36) Paper-and
6 163 1.8 19–61 33.86 (11.25) Online
7 1,169 74.6 18–77 46.74 (14.00) Online
8 351 70.7 15–76 27.54 (14.00) Paper-and
9 150 4.0 16–62 28.53 (11.61) Online
10 92 81.5 38–56 46.01 (4.16) Online
11 305 48.2 11–15 12.79 (0.77) Paper-and
12 870 53.1 11–18 13.86 (1.09) Online
Note. If the ethical protocol number says n.a., this means that these datasets were collecte
these datasets, we followed procedures that were highly similar to the procedures we foll
PID-5 = Personality Inventory for DSM-5; BFI-44 = 44-item version of the Big Five Inven
version of the HEXACO-PI-R; NEO-FFI-3 = NEO Five-Factor Inventory 3.
Table 3
Descriptive statistics by age group.
N Age Range in
Early Adolescence 582 11–13
Middle Adolescence 1069 14–16
Late Adolescence 516 17–18
Young Adulthood 610 19–30
Middle Adulthood 1047 31–54
Late Adulthood 468 55–772012). In line with previous studies correcting for measurement
issues, we expected higher scores for men than women on the
Dirty Dozen and its scales (Chiorri et al., 2017). This gender gap
was expected to be largest in young and middle adults, and largest
for callous affect.
Second, we examined age trends in latent mean-levels for the
Dirty Dozen scales, accounting for age-related differences in mea-
surement properties. Given the anticipated gender differences,
we examined age trends by gender group. Based on evidence
from personality theories and big five trends we expected early
adolescents to score lower than middle adolescents. Among the
adult age groups, we expected mean levels on the Dirty Dozen




Twelve datasets from the Netherlands and the Dutch-speaking
part of Belgium (Flanders) were pooled (see Table 2). We only con-
sidered participants who completed half of the items on at least
one of the three Dirty Dozen scales, which eliminated 35 of our
4330 original participants (<1%). Three multivariate outliers on
the observed mean scores of the Dirty Dozen scales were also
excluded based on Mahalonobis’ distance values. These values
reflect the distance of participants’ scores from the center of the
multidimensional distribution. The final sample consisted of
4292 participants (39.4% men, 60.6% women). Participants ranged
in age from 11 to 77 years (Mage = 28.54 years, SD = 16.99). We split
them into six age groups as outlined above (see Table 3). The
pooled data are available at https://osf.io/pfd8b/?view_only=
2fd77cf5d2c349859ccbaae448e744bf. Note that a file with the
dataset numbers is available from the authors because the Euro-
pean privacy law (the GDPR) prohibits posting identifiable mental
















d at <BLINDED FOR REVIEW> before ethical approval was required. When collecting
owed when collecting datasets for which we did request and obtain ethical approval.
tory; BFI-25 = 25-item version of the Big Five Inventory; HEXACO-100 = 100-item
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All studies were conducted in accordance with the guidelines of
the local institutional review boards (see Table 2 for ethical
approval numbers of the various studies, if available). For the sam-
ples that were approached through high schools (Samples 1, 2, 4, 5,
8, 11, and 12), we first obtained permission from school principals
to administer questionnaires during class. Parents were informed
via a detailed letter describing the study content and goals, and
were given the opportunity to object to their children’s participa-
tion. After we received parental permission, students were
informed about the study and asked whether they wished to par-
ticipate, which they all did. They were supervised by Psychology
master students while filling out the questionnaires.
Some of our high school student samples (Samples 4, 5, and 8)
also included the parents of the participating adolescents. These
parents reported on their own personality. Similar to data collec-
tion in the other samples including participants over 18 years old
(Samples 3, 6, 7, 9, and 10), adult participants were informed about
the study, and asked whether they wished to participate. They
filled out the questionnaires independently, in their home
environment.
A non-significant multivariate three-way interaction effect of
age by gender by sample in a Multivariate Analysis of Variance
suggested that age and gender differences were not confounded
with sample differences (F(36, 12434) = 1.38, p = .07). In addition,
effects of assessment method (i.e., online versus paper-and-
pencil participants) were not significant for callous affect and
manipulation and small for egocentricity (see Supplementary Sec-
tion 2 for details).
2.1.3. Measures
Dark Personality. In all samples, dark personality features were
self-reported by participants using the Dutch-language version
(Klimstra et al., 2014) of the 12-item Dirty Dozen (Jonason &
Webster, 2010). The three Dirty Dozen scales, intended to measure
Machiavellianism, psychopathy, and narcissism, can more appro-
priately be described as measures of manipulation, callous affect,
and egocentricity (e.g., Maples et al., 2014; Muris et al., 2017;
Vize et al., 2018). Each scale consists of 4 items rated on a 9-
point scale ranging from 1 (‘strongly disagree’) to 9 (‘strongly
agree’), but a 12-item general Dirty Dozen score can also be exam-
ined. On all items, a higher score is indicative of higher levels on
the respective features. The full list of items, in English and in
Dutch, is provided in the Supplementary Material Section 1. In
the total sample, coefficient alphas of the manipulation, callous
affect, egocentricity scales, and the general Dirty Dozen factor were
0.78, 0.72, 0.84, and 0.86, respectively. In separate samples, coeffi-
cient alphas for manipulation ranged from 0.64 to 0.87, for callous
affect from 0.66 to 0.84, for egocentricity from 0.81 to 0.89, and for
the general Dirty Dozen scale from 0.83 to 0.92.
Personality Constructs Related to the Dirty Dozen.Wewere able to
examine whether the Dark Personality trajectories were unique or
simply mirrored agreeableness and/or honesty-humility age trends
to some extent, because we had agreeableness data available for
several samples. As shown in Table 2, honesty-humility was only
available in one relatively small dataset with a restricted age range
(Sample 4). Data on DSM-5-related personality dimensions were
only available in Sample 1 (the PID-5; Krueger, Derringer,
Markon, Watson, & Skodol, 2012). Although we were not able to
assess age trends for these scales, we did examine their correla-
tions with the Dirty Dozen constructs. Manipulation, callous affect,
ego-centricity, and the Dirty Dozen total score were significantly
correlated with PID-5 antagonism (rs are 0.58, 0.51, 0.47, and
0.61, respectively), with HEXACO agreeableness (rs are 0.42,
0.33, 0.25, and 0.42, respectively), and with honesty-
humility (rs are 0.60, 0.37, 0.52, and 0.63, respectively).Self-reports on Agreeableness were completed by participants
representing 9 of the 12 samples. In one of these samples (Sample
7), the 12-item subscale of the Dutch-language version of the NEO-
FFI-3 (De Fruyt & Hoekstra, 2014) was employed. The items of the
NEO-FFI-3 (e.g., ‘If I don’t like people, I let them know it’) were
scored on a 5-point scale, from 1 (strongly disagree) to 5 (strongly
agree). Coefficient alpha was 0.73 for this scale. In the other 8 sam-
ples, a Dutch-language version (Denissen, Geenen, van Aken,
Gosling, & Potter, 2008) of the Big Five Inventory (BFI; John,
Donahue, & Kentle, 1991) was used. In for 4 of these 8 samples,
participants completed the original 9-item agreeableness scale of
this measure, whereas in the other 4 samples participants com-
pleted a shortened 5-item agreeableness subscale of the BFI-25
(e.g., Boele, Sijtsema, Klimstra, Denissen, & Meeus, 2017). The
items of the BFI (e.g., ‘Is considerate and kind to almost everyone’)
are scored on a 5-point scale, ranging from ‘10 (completely untrue)
to ‘50 (completely true). To make scores comparable across these 8
samples, we created scale scores based on the 5 agreeableness
items that are included in both the BFI-44 and the BFI-25. The
internal consistency for the 5-item version of the scale was accept-
able and ranged from 0.60 to 0.68 for 7 out of 8 samples, but it was
0.51 in the eight sample (note that there were no significant neg-
ative inter-item correlations). Note that the original 9-item and
shortened 5-item version of the agreeableness scale were strongly
correlated (r = 0.93) across the four samples for which we had BFI-
44 data.
2.1.4. Strategy of analyses
As preliminary analyses, we first established whether the three-
factor structure of the Dirty Dozen, the general Dirty Dozen factor,
and the agreeableness measures were similar across gender and
age groups. For this purpose, we ran Confirmatory Factor Analyses
(CFAs) in Mplus 7 (Muthen & Muthen, 2012) using Maximum Like-
lihood Robust (MLR) estimation to examine configural, metric, and
scalar measurement invariance (van de Schoot et al., 2012). MLR is
the most accurate estimator when the distribution of scores devi-
ates from a normal distribution (Satorra & Bentler, 1994), which
was the case with the scores on the subscales. Configural invari-
ance concerns the question of whether the same confirmatory fac-
tor model has an acceptable fit to the data in different groups.
However, when restricted to evaluations of absolute fit indices,
configural invariance tests are rather weak tests especially if there
are more parsimonious plausible alternative models. In the case of
the Dirty Dozen, the validity of distinctions between dark person-
ality features has been shown to be disputable (e.g., Maples et al.,
2014; Miller et al., 2017) and one-factor as well as two-factor mod-
els are therefore plausible. Hence, we compared such one- and
two-factor models to the proposed three-factor model and exam-
ined whether the three-factor model outperformed those alterna-
tive models in all the groups that we distinguished. For
unidimensional constructs with no plausible alternative factor
structures (i.e., the agreeableness measure), such tests were not
conducted.
The following two types of invariance were relevant to all mea-
sures that we used. Specifically, metric invariance (or strong invari-
ance) refers to factor loadings being statistically equivalent across
groups. Finally, scalar invariance (or strict invariance) refers to
intercepts of items being statistically equivalent across groups in
addition to the factor loading being equivalent. If evidence for full
metric and/or scalar invariance is lacking, partial invariance can be
tested. In such cases, the factor loadings (in case of metric invari-
ance tests) or item intercept (in case of scalar invariance tests)
for at least two indicators of a latent factor need to be equal across
groups, but invariance constraints on the other items can be
released (Steenkamp & Baumgartner, 1998). Thus, partial invari-
ance in the case of the present study indicates that factor loadings
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strained to be equal across groups.
We examined measurement invariance between gender groups
in the different age groups, and across age groups for men and
women, separately. Configural invariance tests showed that the
intended three-factor structure of the Dirty Dozen fitted the data
better than alternative one- and two-factor models (see Supple-
mentary Section 3). Only in early adolescent girls, a two-factor
model (with a combined manipulation-callous affect factor) was
equivalent to the three-factor model. Because this finding only
concerned 1 out of 12 age by gender groups, we decided to use
three-factor models for all age and gender groups to facilitate
between-group comparisons. Given the interest in the core of the
Dirty Dozen and Dark Triad as a measure of antagonism, we also
ran analyses on a one-factor Dirty Dozen model. It should be noted
that analyses with this one-factor model yielded a poorer fit
because the data were better represented by a three-factor
structure.
Further tests provided evidence for full metric invariance of the
three-factor Dirty Dozen model (i.e., factor loadings being equal)
across gender in all six age groups. Full scalar invariance across
gender was only observed in the middle and late adolescent
groups. Partial (scalar) invariance across gender was observed for
the early adolescence group, the middle adulthood group, and
the late adulthood group. In young adults partial scalar invariance
was not observed and mean-level gender differences were there-
fore not interpreted (see Supplementary Section 4.1 for details).
Invariance tests for age showed full or partial scalar invariance
between each pair of adjacent age groups (e.g., early and middle
adolescence, or young and middle adulthood), for both men and
women (see Supplementary Section 5.1). There often was no scalar
invariance between non-adjacent age groups (e.g., early adoles-
cence and late adulthood groups), hence mean-level differences
were only interpreted between adjacent age groups.
For the general Dirty Dozen factor (i.e., the one-factor model),
we found metric invariance and partial scalar invariance between
gender groups in all age groups. However, the detailed description
of these analyses in Supplementary Section 4.2 shows that con-
straints sometimes needed to be released on a large number of
items to achieve partial scalar invariance (e.g., for 8 out of 12 items
in the young adulthood group). Analyses presented in Supplemen-
tary Section 5.2 show that we found metric invariance and partial
scalar invariance in all adjacent age groups and even between non-
adjacent age groups (i.e., between early and late adolescence and
between early and late adulthood) for both men and women.
For the BFI agreeableness scale, we found evidence for partial
metric and scalar invariance for all gender comparisons (see Sup-
plementary Material Section 4.3). We also found evidence for at
least partial metric and partial scalar invariance between most
adjacent age groups for men (e.g., between the early adolescence
and middle adolescence groups), except for between the young
adulthood and middle adulthood group (see Supplementary Mate-
rial Section 5.3). Hence, mean-level differences were only inter-
preted between adjacent age groups, except for between the
young adulthood and middle adulthood group.
Finally, for the NEO-FFI-3-agreeableness scale, we found evi-
dence for metric and partial scalar invariance in women across
the three adult age groups and in men across the two adult age
groups for which we had sufficient data to run comparisons. We
also found (partial) metric and partial scalar invariance between
gender groups in the two adult age groups on which we had suffi-
cient data to run comparisons. Details on invariance tests are pre-
sented in Supplementary Material Sections 4.4 and 5.4.
Our main research questions were addressed using latent mean
comparisons of gender scores within and between all age groups
using structural equation modelling. In each model, we keptinvariance constraints in place to attain valid latent means. Specif-
ically, we found partial scalar invariance in several models, which
means that scale means based on simply averaging the items could
have introduced bias, whereas latent variables indicated by items
are less biased in such cases (Steinmetz, 2013). The young adult-
hood model for gender differences was not interpreted, as there
was no measurement invariance across gender in that age group.
In all models, men were the reference group with a mean score
of zero on all scales. A score above zero indicates that women
had higher mean levels than men while a score below zero would
indicate women had lower mean levels than men. Because the
variances of the latent factors were constrained to 1, these latent
mean gender differences can be interpreted as Cohen’s d effect
sizes (Steinmetz, 2010).
Age differences within gender groups were also examined using
latent mean comparisons in a structural equation modeling frame-
work. Our model set up was based on our measurement invariance
results. Hence, we ran three models (i.e., one for all adolescent
groups, one for the late adolescent and young adult group, and
one for all the adult groups) to examine age trends in latent means
for men for both the general Dirty Dozen factor and its scales. For
women, we ran five separate models in which we compared latent
mean differences between each pair of adjacent age groups (i.e.,
early versus middle adolescence, middle versus late adolescence,
late adolescence versus young adulthood, young adulthood versus
middle adulthood, and middle adulthood versus late adulthood),
again for both the general Dirty Dozen factor and its three scales.
For agreeableness, we only compared adjacent age groups for
which sufficient data was available (i.e., n > 100).
Note that we ran our models in the order of increasingly old age
groups, which allowed for a cumulative approach of setting refer-
ence values. In each pairwise age comparison, the respective
youngest group of the pair was always the reference group. For
the first model comparing early adolescence with middle adoles-
cence, we fixed the latent means for the reference group to 0.
When comparing older age groups, we used the estimated value
of the previous model. For example, we found in our first model
that the latent mean for men in the late adolescent age group
was 0.62. Therefore, the latent mean for men of the late adolescent
group was constrained to 0.62 in the second model, in which late
adolescent men were compared to young adult men. By using this
approach, the reader gets a better idea of the age trends across all
groups, despite that there is no measurement invariance across all
groups.
2.2. Results
All the one-factor Dirty Dozen models we used for gender com-
parisons had a poor fit to the data see Supplementary Table 4.14),
whereas almost all of the three-factor Dirty Dozen models and
agreeableness models (see supplementary Table 4.7 for the Dirty
Dozen and Table 4.20 and 4.23 for BFI agreeableness and NEO-FFI
agreeableness., respectively) had an acceptable fit. The three-
factor model for middle adolescents showed a CFI just below the
0.90 benchmark, which warrants a cautionary interpretation. In
the young adulthood group, there was no measurement invariance
across gender in the three-factor model. Hence, no gender differ-
ence is reported for that age group. The resulting latent mean com-
parisons by gender are presented in Table 4.
Women reported lower means on all three Dirty Dozen scales
and the general Dirty Dozen factor compared to men (see Table 4),
although the gender gap varied with age and by characteristic. A
relatively small gender gap was reported in middle adolescence
age group, with larger gender differences in the early adolescence
and middle adulthood age groups. Only in the middle adolescence
age group, women were equally callous as men. For egocentricity,
Table 4
Gender differences in latent means across and within age groups.
Manipulation Callous Affect Egocentricity General Dirty Dozen Factor Agreeableness
Gender Differences Gender Differences Gender Differences Gender Differences Gender Differences
E. Ado 0.42*** (0.62, 0.22) 0.37*** (0.57, 0.17) 0.31** (0.51, 0.11) 0.43*** (0.61, 0.24) 0.02a (0.21, 0.18)
M. Ado 0.20** (0.34, 0.06) 0.14 (0.28, 0.01) 0.15* (0.28, 0.01) 0.19** (0.32, 0.06) 0.11a (0.10, 0.32)
L. Ado 0.34*** (0.54, 0.15) 0.30** (0.50, 0.10) 0.10 (0.29, 0.10) 0.29** (0.49, 0.10) 0.04a (0.22, 0.30)
Y. Adu 0.10 (0.34, 0.13) 0.01a (0.30, 0.31)
M. Adu 0.43*** (0.63, 0.22) 0.50*** (0.73, 0.26) 0.29** (0.47, 0.11) 0.45*** 0.64, 0.27) 0.20a (0.61, 0.21)
0.38*b (0.06, 0.69)
L. Adu 0.19 (0.41, 0.03) 0.54*** (0.82, 0.25) 0.22* (0.44, 0.04) 0.23* (0.44, 0.02) 0.23b (0.06, 0.52)
Note. *p < .05, **p < .01, ***p < .001. Difference values that are negative indicate that women have lower mean scores relative to the means of men. These difference scores can
be interpreted in terms of effect sizes (Cohen’s d). Note that mean gender comparisons in the young adulthood group for the Dirty Dozen scales are not presented in the table,
because we found no evidence for (partial) scalar invariance within that age group. Gender comparisons on Agreeableness with an a superscript are based on BFI data, those
with a b superscript are based on NEO-FFI-3 data.
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group. The late adulthood group was the only group in which
women showed equivalent manipulation levels to men. The young
adulthood group was the only group in which levels on the general
Dirty Dozen factor were equal for men and women. For agreeable-
ness, gender differences were only significant in one group and for
one measure, as women had higher levels of agreeableness on the
NEO-FFI in the middle adulthood group.
2.3. Age differences by gender
Age trends based on raw data are illustrated in Fig. 1. The raw
data patterns were empirically smoothed using LOcally Estimated
Scatterplot Smoothing (LOESS), which is based on a local regres-
sion procedure (e.g., Cleveland, 1979). Fig. 1 suggests that changes
were more pronounced in the Dirty Dozen general factor and sub
factors than for agreeableness, but that trends for agreeablenessFig. 1. Continuous age trends based on raw data for manipulation, callous affect, egocen
and men. The gray shading around the lines represents 95% confidence intervals.mirror those of the Dirty Dozen. However, Fig. 1 is based on raw
data, which can be biased due to between-group differences in
measurement properties. Therefore, it is more appropriate to inter-
pret the mean-level age group comparisons presented below and
in Table 5 (for men) and Table 6 (for women), which are based
on latent means, for which such biases are less pronounced
(Steinmetz, 2013).
Mean-Level Age Trends for Men. In men, manipulation levels
were lowest in early adolescence but significantly higher in the
middle- and late adolescent and young adulthood age groups.
Across the latter three age groups, levels remained fairly compara-
ble. Compared to the young adulthood age group, lower levels of
manipulation were reported in the middle and late adulthood
age group (see Fig. 1 and Table 5).
The early adolescence group for men showed relatively low cal-
lous affect levels. These levels were significantly higher in the mid-
dle and late adolescence groups, and even higher in the youngtricity, a general Dirty Dozen factor, and two measures of agreeableness in women
Table 5
Estimates and 95% Confidence Intervals of Latent Means for Dirty Dozen Scales in Men from Early Adolescence to Late Adulthood by Three Different Models.
Model 1 Model 2 Model 3
EAdo MAdo LAdo LAdo YAdu YAdu MAdu LAdu
Manipulation 0.00a 0.26b 0.07, 0.44 0.62b 0.38, 0.85 0.62b 0.80b 0.61, 1.00 0.80b 0.48c 0.25, 0.71 0.18c 0.06, 0.41
Callous Affect 0.00a 0.22b 0.04, 0.40 0.39b 0.17, 0.62 0.39b 0.69c 0.48, 0.90 0.69c 0.36d 0.12, 0.60 0.28d 0.03, 0.54
Egocentricity 0.00a 0.02a 0.16, 0.20 0.43b 0.22, 0.64 0.43b 0.54b 0.35, 0.74 0.54b 0.39b,c 0.15, 0.62 0.25c 0.01, 0.49
General DD 0.00a 0.05a 0.13, 0.22 0.47b 0.27, 0.68 0.47b 0.66b 0.47, 0.85 0.66b 0.24c 0.01, 0.48 0.07c 0.19, 0.33
Agr. BFI1 0.00a 0.29b 0.53, 0.06 0.24b 0.48, 0.00 0.24b 0.12b 0.35, 0.12
Agr. NEO2 0.00a 0.08a 0.22, 0.38
Note. Latent means with different superscript letters are significantly different (p < .05). Note that comparing means obtained in different models is not warranted. For
example, the latent means of men in the early adolescence group (obtained in Model 1) cannot be directly compared to latent means of men in the young adulthood group
(obtained in Model 2). However, the fact that for callous affect the latent mean for the late adolescence group is larger than the latent mean for the early adolescence group
and the latent means for the young adulthood group are larger than those of the late adolescence group, logically implies that the latent mean for the young adulthood group
is also larger than the latent mean of the early adolescence group. Models compare early adolescents (EAdo), middle adolescents (MAdo), late adolescents (LAdo), young
adults (YAdu), middle adults (MAdu) and late adults (LAdu). 1 Mean comparison for the BFI were actually run in three models with the following comparisons: EAdo versus
MAdo, MAdo versus LAdo, and LAdo versus YAdu. 2 Mean comparisons on NEO-FFI-3 Agreeableness were based on one model comparing the MAdu and LAdu group.
Table 6
Estimates and 95% Confidence Intervals of Latent Means for Women on the Dirty Dozen Scales from Early Adolescence to Late Adulthood by Five Different Models.
Model 1 Model 2 Model 3 Model 4 Model 5
EAdo MAdo MAdo LAdo LAdo YAdu YAdu MAdu MAdu LAdu
Manipulation 0.00a 0.42b 0.26, 0.58 0.42b 0.68c 0.50, 0.87 0.68c 0.63c 0.44, 0.81 0.63c 0.20d 0.04, 0.36 0.20d 0.25d 0.10, 0.40
Callous
Affect
0.00a 0.35b 0.17, 0.52 0.35b 0.32b 0.15, 0.49 0.32b 0.13c 0.06,
0.32
0.13c 0.06d 0.22, 0.09 0.06d 0.01d 0.16, 0.14
Egocentricity 0.00a 0.30b 0.14, 0.46 0.30b 0.82c 0.66, 0.98 0.82c 0.89c 0.69, 1.08 0.89c 0.43d 0.28, 0.58 0.43d 0.50d 0.35, 0.64
General DD 0.00a 0.32b 0.16, 0.49 0.32b 0.50c 0.33, 0.68 0.50c 0.31d 0.13, 0.49 0.309d 0.12e 0.29, 0.05 0.12e 0.04e 0.18, 0.10










Note. Latent means with different superscript letters are significantly different. Note that comparing means obtained in different models is not warranted. For example, the
latent means of women in the early adolescence group (obtained in Model 1) cannot be directly compared to latent means of women in the late adulthood group (obtained in
Model 5). However, the fact that the latent means for egocentricity of the middle adolescence group are larger than the latent means for the early adolescence group, and the
latent means for the late adolescence group are larger than those of the middle adolescence group logically implies that the latent mean for egocentricity of the late
adolescence group is also larger than the latent mean of the early adolescence group. Models compare early adolescents (EAdo), middle adolescents (MAdo), late adolescents
(LAdo), young adults (YAdu), middle adults (MAdu) and late adults (LAdu). The estimate for the young adulthood group in Model 3 was derived from amodel in which the late
adolescence and young adulthood group were compared. Given lacking invariance between those groups, between-group mean comparisons from that model are not
presented. 1 Mean comparisons between the three adult age groups (YAdu, MAdu, and LAdu) on NEO-FFI-3 Agreeableness are based on one three-group model. Therefore,
means for the late adulthood group can be directly compared to those for the young adulthood group.
8 T.A. Klimstra et al. / Journal of Research in Personality 85 (2020) 103915adult group. Compared to the young adult group, lower callous
affect levels were observed in middle and late adulthood groups
(see Table 5 and Fig. 1).
Egocentricity levels in men were comparable between the early
and middle adolescence groups, significantly higher than those in
the late adolescence group, and comparably high in the young
and middle adulthood groups. Levels in the late adulthood group
were lower than those in the younger adult groups (see Table 5
and Fig. 1).
General Dirty Dozen factor levels were comparable between
men in the early and middle adolescence group, but significantly
higher in the late adolescence group. There were no differences
between the late adolescence and young adulthood men, but the
middle adulthood group had significantly lower levels than the
young adulthood group. Differences between the middle and late
adulthood group were not significant (see Table 5 and Fig. 1).
For agreeableness, the early adolescence group had higher
levels than the middle and late adolescence group did. These latter
two groups did not significantly differ from each other. The young
adulthood group also did not differ significantly from the late ado-
lescent group. Finally, the middle and late adulthood groups also
did not differ significantly from each other.
Mean-Level Age Trends for Women. Women in the early adoles-
cence group had relatively low manipulation levels, levels for the
middle adolescence group were higher, and those for the late ado-
lescence group were even higher than that. The late adolescenceand young adulthood groups reported similar levels of manipula-
tion. The middle adulthood group had significantly lower levels
of manipulation than the young adult women, but middle and late
adults were comparable (see Table 6 and Fig. 1).
Women in the early adolescence group reported lower callous
affect levels than those in the middle and late adolescence groups.
Young adult women had lower levels than late adolescent women,
and middle adult women had lower levels than young adult
women. Levels of callous affect were similar between the middle
and late adult women (Table 6 and Fig. 1).
The older the women, the higher their egocentricity levels were.
The late adolescence and young adulthood groups did not differ
significantly from each other. The middle adulthood group had sig-
nificantly lower levels of egocentricity when compared to the
young adulthood group. Middle and late adults did not differ sig-
nificantly from each other (see Table 6 and Fig. 1).
For the general Dirty Dozen factor level, there were significant
mean-level differences between all adolescent groups. The older
adolescent women were, the higher their mean levels were. Young
adults had lower levels than late adolescents, and the middle
adults’ levels on the general Dirty Dozen factor were lower than
those of the young adults. There were no significant differences
between the middle and late adulthood groups (see Table 6 and
Fig. 1).
Women in the middle adolescence group had significantly
lower levels of agreeableness than the early adolescence group.
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adolescence groups. The pattern of differences between the young
and middle adulthood group was mixed: The BFI measure yielded
no significant differences between these groups, whereas the NEO-
FFI-3 findings suggest that the middle adulthood group had lower
levels of agreeableness than the young adulthood group. The late
adulthood group did not differ significantly from the middle adult-
hood group on agreeableness (see Table 6 and Fig. 1).
2.4. Conclusion
Results obtained in Study 1 suggest that gender differences in
the Dirty Dozen sub-factors and general factor vary over the lifes-
pan. On average, albeit not always significantly, men scored higher
on the ‘‘dark” features than women. However, especially gender
differences in egocentricity appeared to be smaller than what has
typically been suggested in the literature (see also Grijalva et al.,
2015).
Interestingly, this pattern of findings did not simply represent a
mirror image of the findings for agreeableness, as gender differ-
ences for agreeableness were typically not significant. There was
one exception in middle adulthood, but even that finding did not
replicate across different Big Five measures. This suggests that
low agreeableness may be associated with the Dirty Dozen scales
as various studies have shown (e.g., Muris et al., 2017; Vize et al.,
2018), but that the particular operationalization of antagonism
constructs in the Dirty Dozen is more sensitive to detecting gender
differences. Hence, the Dirty Dozen measure may provide at least
some unique information relative to agreeableness.
Our findings generally suggest that mean-levels of dark features
and a general dark factor increased with age over adolescence, sta-
bilized in young adulthood, and then decreased with age in the
later stages of adulthood. These findings will be discussed in more
detail in the General Discussion below, but highlight that adoles-
cence may be a key period for understanding the development of
dark features.
This pattern of findings was more or less mirrored in our find-
ings for agreeableness, for which we found increasingly lower
levels in older adolescent age groups. The pattern for adults was
harder to disentangle in our data, as we a had limited amount of
agreeableness data for adult age groups, but the available data sug-
gest that there were few mean-level differences between these
groups. Previous studies (e.g., Soto et al., 2011) do suggest small
increases in levels of agreeableness. Hence, the Dirty Dozen may
demonstrate the same patterns of age-related increases and
decreases as was already known based on research on agreeable-
ness, although the exact shape of these patterns was more pro-
nounced in the Dirty Dozen.
However, Study 1 had some limitations. For example, the early
adolescent girls group a three-factor model did not outperform a
two-factor model with a combined manipulation-callous affect
factor. Given that it was only in this specific group that the
three-factor model was not better than a two-factor model, we
proceeded using three factors to facilitate between-group compar-
isons. However, this three-factor structure for early adolescent
girls was suboptimal. In addition, we found no invariance between
gender groups in the young adulthood age group, due to which we
were unable to examine mean-level gender differences in that age
group. Our study was focused was on age and gender differences in
mean levels, which is why we did not further investigate the
causes of the lack of invariance. However, our data are available
to researchers wishing to pursue more specific research questions
pertaining to measurement invariance (https://osf.io/pfd8b/?view_
only=2fd77cf5d2c349859ccbaae448e744bf).
Another potential limitation was that some of our preliminary
tests yielded p-values close to 0.05, suggesting confounds ofassessment method and sample differences with gender and age
differences. However, problems with over-interpreting effects for
which p-values are close to 0.05 (e.g., Wilkinson & the Task Force
on Statistical Inference, 1999) apply as much to preliminary tests
as they do to tests related to substantial research questions. That
being said, there was a small and significant effect suggesting a
confounding effect of sample differences with age and gender dif-
ferences in ego-centricity. Thus, our findings regarding ego-
centricity should be interpreted more cautiously than our other
findings.
In addition, there may have been (a lack of) measurement
invariance between particular samples independent of age and
gender differences. One way to address this concern would be to
assess measurement invariance between samples within particular
age groups within particular gender groups (e.g., between sample
differences in early adolescent men). However, group sizes were
only large enough (n > 150) for conducting such tests between
two female samples in the middle adulthood group. Therefore, this
would not have yielded a representative picture of this source of
bias. Hence, we did not conduct such tests, but readers should be
aware of between-dataset differences in measurement properties
potentially biasing our results.
The major limitation of Study 1 was its cross-sectional nature.
Birth cohort effects can confound cross-sectional age trends. The
youngest participants were born in the 2000s and the oldest partic-
ipants were born in the 1950s or earlier. These groups thus expe-
rienced a very different childhood (e.g., general access to mobile
technology versus no general access to television) and were raised
in times that were characterized by different sociocultural norms.
For example, the percentage of non-religious individuals in the
Netherlands increased from 18% in 1960 to 50% in 2015
(Statistics Netherlands, 2016). Cross-sectional age trends may thus
be caused by differences in the way birth cohorts have been social-
ized rather than by lifespan developmental effects.
Note that the inability of disentangling birth-cohort effects from
age effects does not mean that the age differences observed in
Study 1 are not relevant. These results reflect age differences in
dark features as they can currently be observed in the Dutch pop-
ulation. However, it is important to realize that these age trends do
not necessarily reflect developmental trends, as development is an
individual-level process that cannot be inferred from group mean
comparisons (cf. Nesselroade & Baltes, 1974). For the study of
development, longitudinal data is a necessity.
The lack of longitudinal data in Study 1 also resulted in the
inability to examine correlated change of the Dirty Dozen and its
scales with agreeableness to test the distinctiveness of these con-
structs. In addition, the use of rather broad age categories likely
caused temporary fluctuations (e.g., decreases followed by
increases) to be overlooked. Designs with observation points
spaced less far apart (e.g., every year) are better suited for detect-
ing change in such periods. Therefore, we wanted to extend the
results of Study 1 in a second, longitudinal study.3. Study 2: Longitudinal age trends in adolescence
To longitudinally replicate the results obtained in Study 1, a set
of long-term longitudinal studies covering several adjacent age
periods would have been necessary. Unfortunately, we did not
have such data available at the time of writing. However, any type
of longitudinal data could be useful for addressing some of the lim-
itations of Study 1, including evidence of intra-individual change.
Information on individual-level change is an absolute necessity
for the study of development (e.g., Nesselroade & Baltes, 1974).
Longitudinal data covering an age span of even a couple of years
would indicate how much individual differences in patterns of
10 T.A. Klimstra et al. / Journal of Research in Personality 85 (2020) 103915change there are on the Dirty Dozen and its scales. If there are large
individual differences, it can be examined which factors correlate
with these individual differences in change trajectories.
Longitudinal data can also provide additional information of the
uniqueness of the Dirty Dozen and its scales relative to broad per-
sonality dimensions, such as agreeableness. Specifically, such data
can be used to assess whether changes in agreeableness (or other
broad personality dimensions) are associated with changes in the
Dirty Dozen scales. In other words, longitudinal data can be used
to estimate correlated change. Correlated change estimates have
previously been interpreted as evidence for two dimensions shar-
ing a common cause, or being part of the same broader construct
(e.g., Allemand & Martin, 2016; Klimstra, Bleidorn, Asendorpf,
van Aken, & Denissen, 2013). Thus, the absence or presence of cor-
related change between agreeableness and the Dirty Dozen and its
scales may provide some insight into the Dirty Dozen’s incremen-
tal value over agreeableness in a much more direct manner than is
possible with comparisons of cross-sectional age trends.
We used a theory-inspired, but rather crude age-group catego-
rization to estimate age trends in Study 1. This was a necessity, as
alternative procedures would have resulted in a small number of
observations per group and therefore unreliable estimates, but it
was a limitation nonetheless. That is, development is not a linear
process as our statistical models often lead us to believe, as change
can be multidirectional with alternating increases, stability, and
decreases. An example of this has been provided by previous
research on big five features, for which change in early and middle
adolescence was not always in the direction of greater maturity,
but changes in late adolescence were (Denissen et al., 2013). To
capture such dynamic patterns, data points should be less far apart
than the ones in Study 1, in which age groups covered an age span
of up to three years in adolescence.
For Study 2, we had longitudinal data covering early to mid-
adolescence (ages 13 to 15) with three annual measurement occa-
sions. This period is particularly interesting for the study of person-
ality development, as previous studies showed that mean levels of
big five features do not always change in the direction of greater
maturity (Denissen et al., 2013). Results from Study 1 are in line
with these changes away from maturity, as they generally sug-
gested strong increases in dark features and decreases in agree-
ableness within this period. We expected to replicate this pattern
longitudinally in Study 2, but acknowledge that the replication
value of Study 2 is limited to adolescence. Instead, Study 2 should
thus primarily be regarded as a useful extension that can provide
additional information on how dark personality features change
with age.
An extra incremental feature of Study 2 compared to Study 1 is
that the longitudinal design allows for examining correlated
change of the Dirty Dozen and its scales with agreeableness. Levels
of agreeableness tend to be negatively associated with levels of the
Dirty Dozen overall score and scale scores at the between-person
level. In Study 1, the age-related patterns of change in agreeable-
ness at least partly seemed to mirror those in the Dirty Dozen.
Therefore, we expected changes in agreeableness to be negatively




Respondents participated in the three-annual-wave longitudi-
nal Study of Personality, Adjustment, Cognitions, and Emotions-II
(SPACE-II), of which data of the first measurement occasion was
also included in Study 1. We only included the 325 cases (Mage
13.31 years, SD = 1.03; 48.6% girls) who had data on at least two
out of the three measurement occasions. These data are openlyavailable: https://osf.io/ukfz2/?view_only=0e794f684c104fda897
fc2afeef5ec82.
3.1.2. Measures
We used the same Dutch-language version (Klimstra et al.,
2014) of the Dirty Dozen (Jonason & Webster, 2010) as in Study
1. Coefficient alphas across scales and across waves ranged from
0.70 to 0.88. To examine the extent to which change in the Dirty
Dozen scales mirrors changes in related personality constructs,
we included data on the Dutch-language version of the BFI-25
(Boele et al., 2017; Denissen et al., 2008; John et al., 1991; see
Study 1) in our analyses. Coefficient alphas were 0.60, 0.63, and
0.52 at Waves 1, 2, and 3, respectively. Notably, despite that the
alpha was low, there were no significant negative inter-item
correlations.
3.2. Strategy of analyses
For the Dirty Dozen, longitudinal measurement invariance tests
showed that three-factor models provided a good fit to the data on
all three measurement occasions (configural invariance). This evi-
dence for configural invariance was further supported by the fact
that three-factor models had a better fit to the data than plausible
alternative models (i.e., one- and two-factor models; see also Study
1). For the general Dirty Dozen factor models, we again relied on
models with a general latent factor identified by all 12 items. There
was evidence for full invariance between the two gender groups at
all three time points, and partial metric and partial scalar longitu-
dinal invariance for this general factor in boys, and partial metric
and partial scalar longitudinal invariance in girls (see supplemen-
tary material section 6). For the agreeableness assessments, we
found evidence for full metric invariance and scalar invariance
across gender groups, and full metric and partial scalar longitudi-
nal invariance for both boys and girls (see supplementary material
Section 6). In these models and subsequent models, we used Max-
imum Likelihood Robust estimation in Mplus 7 (Muthen &Muthen,
2012), and the same fit criteria as in Study 1.
We examined potential mean-level change by running univari-
ate latent growth models for each Dirty Dozen factor, the general
Dirty Dozen factor, and agreeableness. We used items as indicators
of latent means at all three measurement occasions. These latent
means were subsequently used as indicators of latent growth fac-
tors (i.e., a latent intercept and a latent slope). Models based on
latent means tend to result in estimates that do not optimally
match the raw data’s metric. To deal with this problem and to facil-
itate the interpretability of the estimates derived from the LGMs,
we used effects coding as much as possible (Little, Slegers, &
Card, 2006). The slope factor loadings were 0, 1, and 2, reflecting
the fact that there was a one-year interval between each of the
measurement occasions. Thus, the slope indicates the estimated
amount of change per year.
To assess empirical overlap of the Dirty Dozen scales and gen-
eral factor scale with agreeableness, we estimated correlated
change using the simplest model possible given our limited sample
size. Hence, multivariate growth models were ruled out because of
their complexity and we proceeded to estimate bivariate cross-
lagged panel models. Given that the focus in such models is on
associations rather than means, scalar invariance tests can be omit-
ted (Steenkamp & Baumgarther, 1998). As we found full metric
invariance, we were able to use (observed) scale means rather than
latent scores with items as indicators to further reduce model com-
plexity (cf. Steinmetz, 2013). Hence, we used a series of four cross-
lagged panel models in which agreeableness was linked to the
Dirty Dozen total score, manipulation, callous affect, and egocen-
tricity, respectively. These models are informative on associations
between relative changes in variables (i.e., whether moving up in
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rank order on another variable; e.g., Klimstra, Noftle et al., 2018).
3.3. Results
To examine mean-level change, we first compared linear
growth models (slope factor for T1 on 0, for T2 on 1, and for T3
on 2) to non-linear growth models (slope factor loading for T1 on
0 and for T2 on 1 again, but a freely estimated factor loading
for T3). Both types of models fitted the data equally well
(Dv2(Ddf = 1)  3.20, p  0.06), indicating that an unspecified linear
growth function was not distinguishable from a slightly non-
linear one. In such cases, the most parsimonious model (i.e., the
linear model) should be selected (Kline, 2015). The final models
had an acceptable fit to the data, with CFIs  0.919 and
RMSEAs  0.059. One exception to this general rule was the one-
factor Dirty Dozenmodel, with CFI = 0.694 and RMSEA = 0.078, which
was due to a three-factor model providing a better fit to the data than
a one-factor model did (see Supplementary Section 7 for details).
Growth parameters obtained in the latent growth models for
the entire sample are displayed in the left part of Table 7. Table 7
shows that levels of manipulation and callous affect and the mean
of the generally dirty dozen factor increased significantly over the
two years of this study, whereas levels of agreeableness decreased.
Levels of egocentricity did not change significantly, in contrast to
Study 1.
In follow-up multigroup models, we tested differences between
girls and boys in levels and changes for the manipulation, callous
affect, egocentricity, and agreeableness scales using a scaled Chi-
square difference test (Satorra & Bentler, 2001) which is necessary
when using the MLR estimator that we used. Specifically, we com-
pared models in which levels and change rates were freely esti-
mated for boys and girls to models in which these parameters
were constrained to be equal. These tests, presented in Supplemen-
tary Section 7, showed no significant gender differences in levels or
change of manipulation, callous affect, and agreeableness. Both
boys and girls increased significantly in manipulation. For callous
affect, boys increased significantly, whereas girls showed a non-
significant increase that was nevertheless not significantly smaller.
Specifically, there was no significant difference between the chi-
square of a model in which change for callous affect was con-
strained to be equal across gender groups and a model in which
change was allowed to vary between gender groups.
For the general Dirty Dozen factor, a multigroup model was not
feasible because of the unfavorable ratio of the number of param-
eters estimated in such a model relative to the number of partici-
pants in each of the groups. Therefore, we estimated models forTable 7
Growth parameters for the whole adolescent sample and for adolescent boys and girls, se
Overall Boys
Intercept Linear Slope Intercept Linear Slope
M r2 M r2 M r2 M r
Man. 2.49*** 1.69*** 0.34*** 0.44* 2.63*** 1.82*** 0.31*** 0
Call. 2.84*** 1.29*** 0.35*** 0.30 2.84*** 1.48*** 0.49*** 0
EgoC 3.58*** 1.79*** 0.06 0.19 3.64*** 2.52*** 0.10 0
DD 2.92*** 1.84 0.38*** 0.82 3.02*** 1.45*** 0.33*** 0
Agree 3.51*** 0.19*** 0.04* 0.01 3.54*** 0.18*** -0.06** 0
Note. *p < .05, **p < .01, ***p < .001. M = mean estimate, r2 = variance around the mean.
Dozen latent factor, Agree = Agreeableness. Quadratic slopes were only estimated for n
provided a significantly better fit than a linear growth model (hence the n.a. for the q
quadratics slopes were fixed to zero to get the model identified. a The slope variance for
estimates for both boys and girls. b Due to the complex pattern of invariance constraints
models for the general Dirty Dozen latent factor, we did not use a multigroup approach b
role of gender by including gender as a predictor of the intercept and slopes showed that
the general Dirty Dozen factor (see Supplementary Material, Table 7.8)boys and girls, separately. Growth likely was not linear for the gen-
eral Dirty Dozen factor in girls, as a non-linear model had a margin-
ally better fit than the linear model (Dv2(Ddf = 1)  3.99, p = .046).
Boys showed a significant linear increase in mean levels on the
Dirty Dozen factor, whereas girls showed an increased followed
by no change.
For egocentricity, adding a quadratic slope factor improved
model fit (Dv2(Ddf = 2) = 8.14, p = .03). Follow-up analyses showed sig-
nificant gender differences in the growth pattern (Dv2(Ddf = 2) = 5.28,
p = .02). Girls showed an increase followed by a decrease, whereas
boys showed no significant changes.
Final growth parameters for all models are shown in Table 7 (for
details on model fit, see Supplementary Material Section 7).
Growth curves based on these parameters are shown in Fig. 2.
We used cross-lagged panel models to examine the empirical
overlap of agreeableness with the dirty dozen scales and overall
score. The fit of these models was acceptable and did not deterio-
rate when associations were constrained to be equal across gender
and time (see Supplementary Material Section 8). Across models,
relative change in agreeableness was negatively and significantly
associated with relative changes in the dirty dozen subscales and
total score. These associations were mostly of moderate effect size,
except for the correlated change between agreeableness and ego-
centricity, which was of small effect size (see Table 8).
3.4. Conclusion
Using longitudinal data, we replicated some of the key findings
that we obtained using cross-sectional data in Study 1, whereas
other findings were not replicated. A key finding that we did not
replicate longitudinally concerned the gender differences. How-
ever, we focused on the age-period in which gender differences
were relatively small in Study 1, and the smaller sample in Study
2 resulted in less power. Interestingly, even with our relatively
small sample size, we were able to show that girls displayed a tem-
porary peak in egocentricity in mid-adolescence, whereas boys
showed no significant changes.
The cross-sectional mean-level age-related increases in dark
features that we found in Study 1 were replicated for callous affect,
manipulation, the general Dirty Dozen factor, and agreeableness in
Study 2. However, the relatively strong and linear cross-sectional
age trends for egocentricity for both boys and girls were only par-
tially replicated longitudinally. The longitudinal increase we found
for boys was not significant, and in girls an initial increase in ego-
centricity was followed by a decrease. Our longitudinal findings
may have been more similar to the cross-sectional findings if they
would have been based on more measurement occasions, as latentparately.
Girls
Quadr. Slope Intercept Linear Slope Quadr. Slope
2 M M r2 M r2 M
.49** n.a. 2.32*** 1.46** 0.34*** 0.41* n.a.
.35 n.a. 2.81*** 1.08* 0.21 0.28 n.a.
.62 0.01 3.35*** 1.64** 0.83** 0.26 0.43**
.35* n.a. 2.79*** 1.11* 0.64** 0.18 0.22
.00a n.a. 3.48*** 0.21*** 0.02 0.00a n.a.
Man. = Manipulation, Call. = Callous Affect, EgoC = Egocentricity, DD = general Dirty
arcissism, as this was the only characteristic for which non-linear growth model
uadratic slope factors for manipulation and callous affect). The variances of these
agreeableness was constrained to zero, because the initial model produced negative
as well as the large number of estimated parameters relative to sample size in the
ut estimated separate models for girls and boys. Further analyses on the moderating
there was no evidence for a significant effect of gender on the intercept and slope of
Fig. 2. Longitudinal change patterns based on estimated means from univariate latent growth models for manipulation, callous affect, and egocentricity, the general Dirty
Dozen factor, and agreeableness in adolescent boys and girls.
Table 8
Time 1 correlations and correlated relative change of agreeableness with the overall dirty dozen score and subscale scores as estimated in cross-lagged panel models.
Boys Girls
Agreeableness with. . . T1 T2 T3 T1 T2 T3
Dirty Dozen total score 0.293*** 0.359*** 0.423*** 0.431*** 0.331*** 0.422***
Manipulation 0.314*** 0.330*** 0.365*** 0.386*** 0.292*** 0.418***
Callous Affect 0.387*** 0.400*** 0.451*** 0.470*** 0.393*** 0.437***
Egocentricity 0.034 0.153** 0.152** 0.237** 0.120** 0.139**
Note. **p < .01, ***p < .001. The T1 association is a zero-order correlation. The T2 and T3 associations are correlations between residuals, which, in a cross-lagged panel model,
reflect correlated relative change. Specifically, these coefficients reflect whether changes in the rank order for one variable were associated with changes in the rank order on
another variable. The unstandardized coefficients for the T2 and T3 associations were constrained to be equal across time and across gender groups, as adding such
constraints did not significantly affect model fit (see Supplementary Material, Section 8). However, constraints on unstandardized estimates can still result in slight
differences in the standardized coefficients, as was the case in the present study.
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occasions (Willett, Singer, & Martin, 1998). In addition, the sample
size of the longitudinal study was relatively small (N = 325), with
larger samples typically producing more precise results.
Another way in which Study 20s findings replicated those of
Study 1, is that the mean-level findings for agreeableness did not
necessarily perfectly mirror the findings for the Dirty Dozen.
Whereas this was most clear for gender differences in Study 1, it
was more apparent for mean-level change in Study 2. Specifically,
evidence for increases was stronger for the Dirty Dozen scales and
general factor compared to increases in agreeableness. This sug-
gests that the Dirty Dozen maybe more sensitive to detecting
change.
However, examining similarity between mean-level patterns
for agreeableness and the Dirty Dozen only provides indirect evi-
dence for their interrelations. The longitudinal design of Study 2
allowed us to examine this overlap much more directly, using
cross-lagged panel models. These models, suitable for capturing
correlated relative change, showed that there was substantial
empirical overlap between agreeableness and the Dirty Dozen. Pre-
vious studies also showed strong associations of the Dirty Dozen
with dimensions such as agreeableness (e.g., Muris et al., 2017;
Vize et al., 2018), but our findings go beyond those by showing that
these associations can be generalized to relative changes in both
constructs. In research on personality and psychopathology
linkages (e.g., De Bolle, Beyers, De Clercq, & De Fruyt, 2012),
correlated relative change has been interpreted as evidence for a
spectrum/continuity model. In other words, correlated relative
change may indicate that the constructs involved are on the same
continuum. It was clear from our results that this overlap was
much smaller for egocentricity than for the other Dirty Dozen
scales and its general factor. For callous affect, manipulation, and
the general Dirty Dozen factor, estimates of both within-time
correlations and correlated relative change coefficients were in
the medium-to-large effect size range. This suggests at least part
of the general Dirty Dozen factor, manipulation, and callous affect
are particular manifestations of antagonism, which is typically
defined as low agreeableness.
In sum, Study 2 largely confirms that adolescence may be an
important period in which levels of dark features are on the rise,
but that these developments are not independent from changes
in the broader construct of antagonism. The overall findings and
their implications will be outlined further in the General
Discussion.4. General discussion
Lifespan development of dark features and gender differences
herein are understudied. The present study addresses this gap in
the literature by examining gender and age trends from 11 to
77 years using integrative data analysis on 12 datasets that
included the Dutch version of the Dirty Dozen measure. We sup-
plemented cross-sectional analyses with longitudinal analyses
covering early to mid-adolescence and compared the trends for
the Dirty Dozen and its scales to those for agreeableness. Both
studies suggest gender and age differences in levels on all three
Dirty Dozen scales and a general Dirty Dozen factor which were
partly, but not entirely, mirrored in and associated with gender
and age differences in agreeableness. Specifically, men typically
displayed higher levels on all dark features than women, but the
magnitude of this gender gap varied with age and by characteristic.
There were strong age-related increases in all dark features
through adolescence, whereas levels decreased again after middle
adulthood. Our interpretation of these general patterns is dis-
cussed in detail below.4.1. The Dirty Dozen scales and gender
First, our preliminary analyses showed that measurement
invariance across gender groups was rare. Therefore, raw scale
gender comparisons may be biased (van de Schoot et al., 2012).
Using raw scores is common practice in research using the Dirty
Dozen (e.g., Czarna et al., 2016; Jonason & Webster, 2010; our
Fig. 1) and in psychology more generally, which could be problem-
atic. However, the 95% confidence intervals of our latent-score-
based estimates for gender differences overlapped with the 95%
confidence intervals that were obtained based on raw scores of
the Dirty Dozen as presented in a meta-analysis (Muris et al.,
2017), which could be interpreted as evidence pointing to a lack
of necessity of invariance tests. That would be a misinterpretation,
as our own data suggest that using raw scores instead of latent
scores can lead to both over- and underestimation of gender differ-
ences, depending on the characteristic and the age period exam-
ined (see Supplementary Material, Table 9.1). Although the latent
mean comparisons we presented may still be biased in case partial
invariance was obtained (i.e., in the early adolescence, middle
adulthood, and late adulthood age group), they should at least be
less biased than observed mean comparisons (Steinmetz, 2013).
Second, we found a lack of gender invariance in the young
adulthood group, which impeded formal conclusions regarding
mean-level gender differences among Dutch people in their twen-
ties. Most studies on gender differences using the Dirty Dozen
focused on young adults (Czarna et al., 2016; Jonason & Webster,
2010; Webster & Jonason, 2013), and without evidence for invari-
ance, their estimates of gender differences may be biased. These
findings could be interpreted as evidence for an unusual weak per-
formance of the Dirty Dozen measure compared to other measures.
Although we did not have similar problems with our agreeableness
measures, such an interpretation would be unfair, as studies
reporting measurement invariance tests before conducting group
comparisons are unfortunately rare. Therefore, we would rather
argue that these results illustrate that invariance tests should be
conducted more often on any measure and that problems regard-
ing invariance are unlikely to be limited to the Dirty Dozen.
Third, our main results on mean-level gender differences
aligned largely with conclusions drawn in previous meta-
analyses and systematic reviews on the dark triad (Furnham
et al., 2013) or its specific components (Grijalva et al., 2015),
despite the narrow focus of the Dirty Dozen. That is, we generally
found that men scored higher than women on all three scales.
However, despite that confidence intervals of gender gap estimates
overlapped across age groups, there seemed to be an age-related
trend in this gap. Specifically, we found a medium-to-large sized
gender gap in early adolescents, which reduced to a small-to-
medium gap in middle adolescents, to become slightly larger again
in older groups. These cross-sectional results, combined with lon-
gitudinal analyses in Study 2, may be explained by the average
adolescent girls generally being ahead of the average adolescent
boy in personality development (e.g., Klimstra, Hale, Raaijmakers,
Branje, & Meeus, 2009).
Interestingly, the pattern of gender differences for the Dirty
Dozen was different from the pattern we found for agreeableness.
As we discussed in the conclusion of Study 1, there was little evi-
dence for gender differences in agreeableness, whereas gender dif-
ferences in the Dirty Dozen were clearer. These gender differences
seemed characteristic-specific, especially beyond middle adoles-
cence. Overall, gender differences for callous affect were larger
than those for manipulation, and gender differences for egocentric-
ity were the smallest, largely in line with previous research (e.g.,
Muris et al., 2017; Schmitt et al., 2017).
Gender differences in manipulation were most similar to those
typically observed in big five and HEXACO features, as these
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in late adulthood (Ashton & Lee, 2016; Soto et al., 2011).
Honesty-humility, and especially its facets of sincerity and fairness,
are strongly associated with manipulation (Jonason & McCain,
2012). The age-related changes in the gender differences for
honesty-humility (Ashton & Lee, 2016) were very similar to the
ones we observed for manipulation. Ashton and Lee attributed
age trends in the gender gap for honesty-humility to the intensity
of intrasexual competition, which peaks at the beginning of adult-
hood, and may be stronger for men than for women (e.g., Karmin
et al., 2015). Thus, the magnitude of gender differences in manip-
ulation might decrease in late adulthood because of a drop in the
level of perceived competition. As this drop may be more pro-
nounced for men than for women, gender differences in manipula-
tion may decrease as a result of this.
For callous affect, gender differences were larger in the older
age groups and were of a large effect size for late adults. This pat-
tern is not in line with developmental patterns of big five or HEX-
ACO features, but may be explained by the corresponsive principle
of personality development. According to this principle, people
select environments that strengthen the personality features that
led them to choose those environments in the first place (Roberts
& Nickel, 2017). Accordingly, gender differences in strongly gen-
dered features such as callous affect could lead to the selection
of corresponding environments, which may intensify these gender
differences with age. Relatedly, this pattern may be specific to cal-
lous affect because its associated behaviors such as physical
aggression, may be perceived as typical masculine behavior (Sell,
Tooby, & Cosmides, 2009). For example, physical aggression does
not necessarily negatively affect social status in men, whereas it
typically does in women (Crick, 1997). Behaviors that are more clo-
sely related to manipulation and egocentricity, such as gossiping
and other forms of relational aggression, can enhance social status
for both men and women and therefore might not have gender-
specific consequences (Cillessen & Mayeux, 2004). For these rea-
sons, gender differences may only intensify for callous affect.
Similar to Grijalva et al. (2015) results on narcissism, we found
that gender differences in its related facet of egocentricity peaked
at medium effect sizes. This gender gap was non-significant in late
adolescence and remained small to medium in size across adult-
hood. These gender differences may have been particularly small
due to the Dirty Dozen’s egocentricity scale capturing vulnerable
aspects of narcissism more so than other narcissism measures do
(Maples et al., 2014). This mix of stereotypically masculine and
feminine elements might result in attenuated overall narcissism
differences. Speaking against this possibility, however, is that gen-
der differences in vulnerable narcissism tend to be non-significant
(Grijalva et al., 2015).
In their meta-analysis, Grijalva et al. (2015) found no evidence
for moderation of gender differences by age, but they relied on
the average age of their participant cohorts and also used a broader
conceptualization of narcissism. We were able to extend their find-
ings by using the individual participant age rather than average
sample age resulting in more statistical power to detect continuous
age differences in the gender gap, and a more specific focus on the
narcissism-related facet of egocentricity.
4.2. The Dirty Dozen and age
The preliminary measurement invariance tests we conducted
were already potentially informative for understanding develop-
mental processes. First, for early adolescents the three-factor struc-
ture of the Dirty Dozen was not clearly superior to a two-factor
model combining callous affect and manipulation. Similarly, the
one-factor model fitted the data much better in younger age
groups than in older age groups. These findings could inform adiscussion on whether Machiavellianism-related and psychopathy-
related features are distinguishable (Miller et al., 2017), as we show
that these features’ distinctiveness may be age-dependent. It
should be noted that the distinction between psychopathy- and
Machiavellianism-related facets is particularly blurred in the Dirty
Dozen (Maples et al., 2014).
Second, we found measurement invariance between adjacent
age groups (e.g., the early adolescence and middle adolescence
group), but often not between non-adjacent age groups (e.g., the
early adolescence and the young adulthood group). This may sug-
gest subtle age-related shifts in the meaning of Dirty Dozen scales.
Previous research showed that big five-like personality features
can get more psychological depth or a more interpersonal meaning
with age (Soto & John, 2014), whichmay be the reason why we also
only found invariance between more adjacent age groups for our
agreeableness measure. Similar shifts in meaning may apply to
dark personality features. The measure we used has rather limited
bandwidth (Miller et al., 2012), but our findings suggest that it may
be worth to further explore age-effects on the distinctiveness and
the meaning of dark personality features.
Our main analyses on mean-level age trends suggest that ado-
lescence is a key period for the unfolding of dark features. How-
ever, please note that some of the latent mean comparisons we
presented may still be biased, as they represent comparisons
between group pairs for which only partial invariance was
obtained. Still, these estimates are less biased than observed mean
comparisons would have been (Steinmetz, 2013). Note that we
only compared adjacent age groups causing this problem to be lim-
ited to the comparison between the middle and late adolescence
groups in women as far as the three-factor Dirty Dozen model is
concerned (see Supplementary Material, Section 5). For agreeable-
ness, we found partial invariance for all group comparisons, caus-
ing these potential problems to be widely spread.
We found clearly higher mean levels in older adolescents when
compared to younger adolescents for all the dark features that we
included. With the exception of the changes in egocentricity for
adolescent girls, these findings fully replicated in our longitudinal
data. We did not anticipate these findings entirely, as the maturity
principle for big five personality features would suggest age-
related decreases in dark features from middle adolescence
onwards (Roberts & Nickel, 2017). On the other hand, our findings
for agreeableness were in line with our Dirty Dozen finding and
therefore also not in line with the maturity principle, as there were
no significant differences between the relatively low levels of
agreeableness for the middle adolescence group and those for the
late adolescence group. Our findings do align with previously
reported age-related decreases in honesty-humility (Ashton &
Lee, 2016). Those findings combined with ours suggest that pub-
lished research on the five-factor model may not represent the full
picture for personality features underlying morality.
After adolescence, age trends were less pronounced. If our
cross-sectional age trends are indicative of longitudinal change in
adulthood, then increases generally leveled off from late adoles-
cence into young adulthood. Towards middle adulthood, previous
increases were reversed, and decreasing levels plateaued over late
adulthood. These patterns in adulthood are very much in line with
our expectations based on the maturity principle (Roberts & Nickel,
2017), but only partly mirror our findings for agreeableness for
which we found stability after late adolescence and even some evi-
dence for age-related decreases in women. Decreases in the Dirty
Dozen scales do also align with adult developmental tasks, such
as contributing to the success and well-being of future generations
(i.e., generativity; Erikson, 1950). Much like for our findings
regarding gender differences, the Dirty Dozen scales appear to be
more sensitive for detecting age effects than the agreeableness
measures were.
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young adulthood. This is consistent with longitudinal evidence
from previous studies. For example, it has been found that narcis-
sism levels were relatively stable and Machiavellianism levels even
slightly decreased in a sample of German young adults (Grosz
et al., 2017). There are several potential reasons for this peak. First,
broad theories, such as Erikson (1950) work on lifespan develop-
ment and McAdam’s theory of personality development
(McAdams & Olson, 2010), postulate that adolescents and young
adults increasingly focus on finding out who they are, what their
morals and ethics are, and what their future plans would be. In
other words, they are involved in identity formation. During this
process, it is not unusual for youth to break some normative moral
conventions (Erikson, 1950; Schwartz et al., 2011), as indicated by
the age-crime curve (e.g., Moffitt, 1993; Sweeten, Piquero, &
Steinberg, 2013). Additionally, an increased self-focus might be
associated with less concerns for others, and thus higher levels of
dark features. This hypothesis could be directly tested in future
research.
As previously mentioned, young adulthood is also characterized
by a peak in intrasexual competition. This peak generalizes to com-
petition for jobs and not just within the sexes. Unemployment is
more prevalent in young adulthood than during other periods in
the lifespan (e.g., Statistics Netherlands, 2017) and therefore the
social environment may be temporarily more permissive of the
self-centered behavior associated with dark personality features
and antagonism. Similarly, direct aggression has been linked to sta-
tus goals in young adulthood, but not in later adulthood (Sijtsema,
Lindenberg, Ojanen & Salmivalli, 2016). Our results, and these pre-
vious results on aggression, suggest that in young adulthood in
Western societies goals can be attained through strategies that
are less acceptable in other periods of the lifespan. This may also
explain why age-crime-curves in delinquent and criminal behavior
(e.g., Moffitt, 1993; Sweeten et al., 2013) and intimate partner vio-
lence (Johnson, Giordano, Manning, & Longmore, 2015) show over-
lap with the trajectories we observed for the Dirty Dozen scales,
with peaks in late adolescence and young adulthood. Their poten-
tial link may be an avenue for future research.
4.3. Does the Dirty Dozen reflect low agreeableness?
As mentioned throughout, findings for the general Dirty Dozen
factor and the Dirty Dozen scales did not always mirror those for
agreeableness. On the one hand, the Dirty Dozen appeared to be
more sensitive to detecting gender differences and age differences
in the cross-sectional study. On the other hand, our longitudinal
findings do suggest that changes in two out of three of the Dirty
Dozen scales and the general Dirty Dozen factor are strongly asso-
ciated with changes in agreeableness. Therefore, it appears as if the
Dirty Dozen’s egocentricity scale may tap into something rather
unique and different from antagonism, but it is still likely that
age and gender trends for this scale have substantial overlap with
honesty-humility. This would be in line with research showing that
facets of greed avoidance and modesty have their strongest corre-
lations with the Dirty Dozen’s egocentricity scale (Jonason &
McCain, 2012). The other content of the Dirty Dozen does seem
to be related to agreeableness.
The vast number of publications on the Dirty Dozen has high-
lighted the scales’ potential to predict relevant outcomes in ways
that are largely in line with what one would expect from a Dark
Triad measure. However, as explained in the introduction, the
Dirty Dozen cannot be considered a Dark Triad measure due to
its limited bandwidth. Moreover, the distinctiveness of the scales,
and that of dark personality features in general, has been ques-
tioned (e.g., Maples et al., 2014; Miller et al., 2017; Moshagen,
Zettler, & Hilbig, 2018). Importantly, it has been suggested thatsuch constructs represented the low end of more general personal-
ity dimensions such as agreeableness (Lynam & Miller, 2019). Our
findings suggest that the scales are indeed related to, but not
redundant with, low agreeableness. Furthermore, the Dirty Dozen
appears to be more sensitive to detecting gender and age differ-
ences compared to the agreeableness measures we included.
Therefore, the Dirty Dozen scales do also appear to represent one
broad construct related to agreeableness in our data. However,
given that there were also differences between the findings for
the three Dirty Dozen scales, the Dirty Dozen may be best
described as a measure capturing facet-level constructs represent-
ing the low end of agreeableness and, in the case of egocentricity,
honesty-humility.
4.4. Strengths and limitations
The main strength of the present research was the large total
sample size, which we achieved by pooling several samples. This
led to increased statistical power and increased heterogeneity in
the final sample. Another strength is our use of two studies of
which one was longitudinal. This allowed us to replicate part of
our cross-sectional between-person age trends as within-person
developmental changes (see Fig. 1). Finally, the inclusion of agree-
ableness data alongside the Dirty Dozen data was a strength, as
this allowed us to examine whether the Dirty Dozen constructs
were not simply reflective of low agreeableness.
However, there also are several limitations. First, our longitudi-
nal replication study was restricted to adolescents. In addition, we
only had three longitudinal measurement occasions, whereas the
reliability of growth estimates increases substantially when more
occasions are added (Willett et al., 1998). Cohort-sequential stud-
ies with a larger sample, larger age range, and more longitudinal
follow-ups are needed to draw more generalizable conclusions.
Second, we focused on mean-level age trends and devoted little
attention to individual differences in growth. Significant variance
estimates for several slope factors showed that such individual dif-
ferences existed. Growth mixture modeling could be used to cap-
ture such individual differences. The longitudinal sample in the
current study was rather small, making it less appropriate for such
techniques. However, future studies could employ such analyses to
examine whether there are different developmental trajectories of
dark personality that align with the ones that have been proposed
for antisocial behavior (Moffitt, 1993). Future research should also
try to explain individual differences in developmental change.
Recently, Grosz et al. (2017) showed that life events predicted indi-
vidual difference in developmental change in Machiavellianism
and narcissism for young adults. Such work could be extended to
include other predictors and age groups, and broad-bandwidth
measures of multiple dark features.
A third, related point is that more focus on individual differ-
ences in change could also shed light on the processes of change.
Given the evolutionary explanations for the existence of dark per-
sonality features (e.g., McDonald, Donnellan, & Navarette, 2012), it
would make sense to test evolutionary principles such as
frequency-dependency. For example, particular dark feature levels
may only predict success in attaining status if there are few indi-
viduals with high levels of such features in the social environment,
whereas high levels may become counterproductive when these
become more frequent (Penke, Denissen, & Miller, 2007).
Fourth, the present data are representative for Dutch-speaking
individuals. There are similarities between age trends in Big Five
dimensions as observed in a meta-analysis on predominantly Wes-
tern European countries (Denissen et al., 2013) and those observed
in a sample representing English speaking countries (78% North
Americans; Soto et al., 2011). As such, the age trends we found
may also generalize to other Western countries, but are unlikely
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of the Western world. However, gender differences in personality
features are known to vary by culture, typically with smaller gen-
der differences in more egalitarian countries (Schmitt et al., 2017)
like Belgium and The Netherlands. Future studies could thus exam-
ine the cross-national generalizability of the gender differences
and age trends we observed.
Fifth, we examined gender and age differences in the Dirty
Dozen scales without accounting for their empirical overlap.
Accounting for overlap by using bi-factor models or by simply
entering multiple related constructs simultaneously into
regression-based models is common practice in research on the
Dark Triad and the Dirty Dozen (Czarna et al., 2016; Muris et al.,
2017). However, validity issues may results from such procedures,
as the resulting residual-based variables may or may not provide a
good representation of the original construct. Hence, recent
research showed that the replicability of results based on associa-
tions with residual-based analyses for popular Dark Triad mea-
sures including the Dirty Dozen can be problematic (Vize et al.,
in press A). For that reason, we refrained from using bi-factor mod-
els and working with residualized variables.
Sixth, we had sufficient data on agreeableness to compare age
and gender trends and examine longitudinal associations with
the Dirty Dozen scales, but were unable to include honesty-
humility in these analyses. Future studies could conduct analyses
similar to the analyses we presented for agreeableness to better
examine what the Dirty Dozen scales capture. However, we were
able to include both the BFI and the NEO-FFI-3 agreeableness
scales. This is important as, compared to the NEO-FFI, the BFI cor-
relates somewhat weaker with dark personality features (Miller,
Gaughan, Maples, & Price, 2011; Vize et al., in press B). Unfortu-
nately, we only had both measures available in the young and mid-
dle adulthood groups for women in Study 1 (and not in Study 2),
which is insufficient to draw robust conclusions on the similarity
and differences of age and gender trends for BFI and NEO-FFI-3
agreeableness compared to those trends for the Dirty Dozen.
Post-hoc analyses presented in Section 10 of the Supplementary
Material do suggest that especially the Dirty Dozen total score
and its manipulation scale are more strongly associated with the
NEO-FFI-3 agreeableness score than with the BFI agreeableness
score. Those findings do suggest that we might have found more
evidence for similarities in age and gender trends in Study 1 and
for correlated change in Study 2 with the NEO-FFI-3.5. Conclusion
The present study provides a step forward in our understanding
of gender and age trends in dark personality features. Compared to
women, men tended to have higher levels on egocentricity, callous
affect, and manipulation, but the magnitude of these differences
varied with age. For both men and women, levels of all three fea-
tures increased through adolescence to peak in young adulthood,
after which they gradually decreased towards late adulthood.
There were similarities in the gender and age trends between these
dark features and agreeableness, but the Dirty Dozen measure that
we used to capture dark features seemed slightly more sensitive
than agreeableness measures in detecting these trends. Therefore,
our findings, combined with previous findings, suggest that the
dark features captured with the Dirty Dozen may represent facets
capturing the low end of agreeableness and, in the case of
egocentricity, honesty-humility. Our findings provide some hints,
but also raise further questions about for whom, under what
conditions, and in which age periods certain levels of dark features
may be more and less functional. The rather strong age-related
changes in mean levels across the lifespan suggest that adevelopmental-contextual perspective to the study of the dark side
of personality is crucial.
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